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Goal 

The  objective is to verify ALEGRA's ability  to 
capture  radiation  energy  and  power  output  trends 
as  wire  numbers  go  from  10 to 200 as  shown  by 
Sanford. 
- Sanford. T.W.L. et  al, (2001). Laser and  Particle  Beams 19. p. 541-556. 



Saturn  and ALEGRA 
I 

. Saturn 
- Total power of 36 TW 
- 36 Marx generators 
- 10 MA of current lor z-pinches 

I -ALEGRA 
, I  - A multidimensional dynamic material response simulation program 

General  Simulation  Setup 

Physics  used  for  simulations 
- Radiation magaetohydrodyanamics with conduction 
- 1 gronp radiation diffusion 
- 1 temperature 

- Lee-more-Desjnrlais conductivity 
- Los Alamos  sesame  equation of state 
- XSN opacities 

*Aluminum wires 

The  wire  array  mass is kept  constant  while 

The  simulations  are  driven  with  a  current  profile 
varying  number of wires  per  array. 

taken  from  Saturn. 
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1 D Wire  Simulations 

Meshes 
- Eulerian 

* Resolution dependency 
-Uniform  wire  meshes 150 - 400 cells  unaer me wwe, 

graded  void  region. 
- Lagrangian 

* Resolution  dependency 
-Graded  meshes 25-200 cells 
-Uniform  meshes 25400 cells 

~~ 

1 D 40 Wire  Lagrangian Mesh - 
Initial Time  Initial  Time 

- 
Final  Time 

Uniform 
Mesh 
50 Cells 



Densitv  Profile  for All Wires 
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I The left plot is a  radial  profile of the  density for the 2D wire. The right plot 
uses a  normalized radius to show  the  density  profile. 

nDIm11.6 Rilli". 

I The  the  normalized  curves  show  a  that a11 thd wires 
have  similar  profile  characteristics. 
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Wire  Expansion vs. Time, 100% Mass 

. . ~ . ,  
The  Vertical  lines  indicate  the  time at which  the 1D profiles are taken 

for  the 2D simulation.  The  intersection  of  the  vertical  line  and  the 
matching  expanding  wire  radius is % times  wire gap radius  used for the 

diatom  insertion. EEL 

Wire  ExDansion vs. Time. 95% Mass 
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The  Vertical  lines  indicate  the  time at which  the 1D profiles are taken 
for  the 2D simulation.  The  intersection  of  the  vertical  line  and  the 

matching expanding  wire  radius  is !4 times  wire  gap  radius used for the 
diatom  insertion. Bt;3k 



'* I D  40 Wire Eulerian Mesh 
I 

150 Unifom Cells for the  Wire  Wire , Void , 4 ... .,. ..I , ~ ~ , , * k ~  ,.u ,., 
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Wire  Expansion vs. Time, 100% Mass,  EUL 

The  Vertical  lines  indicate  the  time at which  the  1D  profiles  are  taken 
for  the  2D  simulation.  The  intersection  of  the  vertical  line  and  the 

matching  expanding  wire  radius  is % times  wire  gap  radius  used  for  the 
diatom  insertion. 6B 

Wire  Expansion vs. Time, 95% Mass,  EUL 

The  Vertical  lines  indicate  the  time at which the 1D profiles are taken 
for  the 2D simulation.  The  intersection of the  vertical  line  and  the 

matching  expanding  wire  radius is ?h times  wire gap radius used for the 
diatom  insertion. El& 
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Eulerian  mesh 
5 blocks to allow  a  smooth  transition 
Start  time  determined by radius of I D  simulation 
Radius  chosen  to be 114 the gap  distance 
Mass  and  energy  are  conserved  during  diatom 
insertion 

Density - Mass conservation 
Temperature - Internal  energy consemtion 
Radial  velocity - Kinetic  energy  conservation 

- Total array current 

40 wire mesn, green cmle mesh IS the expanded  wire,  the  rest of 
the  mesh is void. 2548 elements for the  wire with a total of 

6804 elements in the  mesh Qk 



Conclusions 

I . I D  lagrangian simulations exhibit the  same  density  and 
temperature profiles for uniform and  graded  meshes  at the 
time of diatom insertion go the 20  mesh. 
2D current driven problems  are producing radiation power 
pulses in the  terawatt  range  and  energy outputs in the kilo- 

* The next step is  to use a voltage  and circuit model to drive 
the 2D simulations, allowing the current to be consistent 
with the mesh  resistance  and  inductance.  The  voltage 
driven simulations can  be  used to compare radiation power 
as the  wire number varies. 

I joule range, which is expected  from  Saturn. 


